Little is known about the work patterns of re-employed people. We investigated the labour market attachment trajectories of re-employed people and assessed the influence of chronic diseases on these trajectories. Methods The study was based on register data of 18 944 people (aged 18-60 years) who participated in a subsidised re-employment programme in Finland. Latent class growth analysis with zero-inflated Poisson was used to model the labour market attachment trajectories over a 6-year follow-up time. Multinomial logistic regression was used to examine the associations between chronic diseases and labour market attachment trajectories, adjusting for age, gender, educational level, size of town and calendar year in subsidised reemployment programme. results We identified four distinct labour market attachment trajectories, namely: strengthening (a relatively stable attachment throughout the follow-up time; 77%), delayed (initial weak attachment increasing later; 6%), leavers (attachment declined with time; 10%) and none-attached (weak attachment throughout the study period; 7%). We found that severe mental problems strongly increased the likelihood of belonging in the leavers (OR 3.61; 95% CI 2.23 to 5.37) and noneattached (OR 3.41; 95% CI 1.91 to 6.10) trajectories, while chronic hypertension was associated with noneattached (OR 1.37; 95% CI 1.06 to 1.77) trajectory. The associations between other chronic diseases (diabetes, heart disease, asthma and arthritics) and labour market attachment trajectories were less evident. conclusions Re-employed people appear to follow distinct labour market attachment trajectories over time. Having chronic diseases, especially mental disorders appear to increase the risk for relatively poor labour market attachment.
IntroductIon
Unemployment is a risk factor for many health problems. Re-employment is often promoted as a key measure to mitigate the adverse effects of unemployment. Several systematic reviews have shown that regaining employment improves mental health. [1] [2] [3] Re-entering paid job may also promote other aspects of health. For instance, Schuring et al 4 reported that physical functioning, social functioning, vitality, bodily pain and role limitations due to emotional or physical illness of those who regained employment improved compared with those who remained unemployed. Carlier et al 5 also showed that those who re-entered paid work were three times more likely to change from poor to good health and two times more likely to change from poor to good quality of life than those who continued to be unemployed.
Poor health can be both a consequence and a determinant of unemployment. According to a recent systematic review, 6 a poor health and a chronic disease are important predictors of exit out of paid job due to disability pension, unemployment and early retirement. A poor health and a chronic disease can also influence the likelihood of re-entering paid jobs among unemployed people. 7 In past studies, poor health conditions such as mental problems, 8 9 poor self-perceived general health, [10] [11] [12] and to some extent, musculoskeletal pain, 13 14 were shown to reduce the likelihood of regaining paid jobs among unemployed people, although there are also some studies that reported contrasting findings. For instance, in a study by García-Gómez et al, 15 women with psychological distress were reported to have increased likelihood of re-employment, whereas in a study by Vesalainen and Vuori, 16 no association was found between psychological distress and re-employment.
Fewer studies have investigated the influence of chronic disease on re-employment. The study by van de Mheen et al 10 showed that chronic disease was a risk factor for not re-entering paid job but the association did not reach statistical significance. Schuring et al 7 also found that chronic health problem was an important determinant of re-employment in 9 out of 11 European countries that were studied, but the association was statistically significant in only four countries. Although these studies seem to suggest that chronic disease is a potential determinant of re-employment, they do not provide information regarding the role of specific diseases on the likelihood of re-employment. Given that there are differences between the chronic diseases with respect to the nature and with respect to degree of limitations in functional capacity and with respect to their prognosis, care and management, it is probable that they may also exert differing influence on re-employment. This is why their individual role on re-employment needs to be evaluated.
Subjects of the current study consist of longterm unemployed people who participated in a labour market policy measure (state subsidised
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Chronic diseases as predictors of labour market attachment after participation in subsidised reemployment programme: a 6-year follow-up study re-employment scheme). We explore their labour market attachment trajectories across a 6-year period and examine the association between chronic diseases and these trajectories. Our hypothesis is that chronic diseases will influence labour market attachment and that the influence will differ depending on the type of disease.
Methods design and study population
The present study is based on data from the Finnish Public Sector (FPS) study. The FPS study is an ongoing prospective study of employees in 10 towns and 5 hospital districts in Finland.
The general goal of the FPS study is to assess the work life of employees and the impact of work and work-related changes on the employee health and well-being. 17 The Ethics Committee of the Hospital District of Helsinki and Uusimaa approved the study.
The FPS study includes employees who have been employed for at least 6 months in any year between 1991 and 2005 (n=151 901) in the participating organisations. Data on all periods of employment in the participating organisations, drawn from employers' records, and work history, obtained from the register of the Finnish Centre for Pensions, have been linked to the cohort using the unique national identification number. These data were also available for long-term unemployed individuals (n=23 213) who had their first period of subsidised re-employment in the service of 10 towns in 1994-2005. Subsidised re-employment is an element of Finland's active labour market policy measures. It is designed for long-term unemployed people who have problems in finding job in the regular labour market. In practice, the municipalities in cooperation with the local unemployment offices select the participants. Health is not considered in recruiting the participants; therefore, individuals with less optimal health may also be selected into the programme if they are deemed fit and capable of performing full-time job. It is a rule that the contract of the subsidy programme lasts for 6 months; if a participant interrupt the period, this is because his/her work ability is too poor to perform the job or because he/she finds a job in the open labour market. To ensure a homogenous group of participants for the present study in order to subsequently allow for comparable labour market trajectories, we restricted our analysis to 18 944 individuals who had complete information for the full 6-month participation in the subsidy programme and excluded the rest who dropped out of the programme for any reason (n=3999). In addition, the included individuals had to be aged 18-60 years at the end of the scheme. Those who had an old-age pension (n=74) or who died (n=196) during the follow-up were also excluded as they were not at risk of re-employment or did not have complete information on labour market attachment.
Labour market attachment
Employment history data were obtained from the registers of the Finnish Centre for Pensions. This register details, with accuracy of 1 month, the start and end date of all work contracts in both public and private sectors, as well as that of entrepreneurship. All such periods of employment are mandatorily insured according to the earnings-related pension. Starting at the end of the subsidised re-employment period, employment of each individual was followed-up for 6 years, which was divided into 12 6-month periods to enable analysis of the labour market attachment trajectories. Herein, labour market attachment is defined as the number of months (0-6) as an employee or entrepreneur during the 12 time periods.
chronic diseases
Subjects with chronic diseases were identified at the beginning of the subsidised re-employment programme using the records from the Social Insurance Institution on entitlements to special reimbursements for cost of purchased drugs for severe and chronic diseases. To be eligible for this entitlement, a patient must provide a physician's certificate about his or her conditions to the institution, where the application for entitlement is accepted after reviewing that the predefined criteria for the disease and its medication are met. We considered six common chronic diseases that were covered in the reimbursement programme: diabetes, heart disease, arthritis, asthma or chronic obstructive pulmonary disease (COPD), chronic hypertension and severe mental problems. The International Classification of Diseases (ICD) codes (version 10) for these diseases is provided in table 1. Each of the chronic diseases was coded as 0=those without disease and 1=those with disease. Participants were also classified into two groups based on whether they had any of the six chronic diseases or whether they had none of the chronic diseases.
sociodemographic variables
Age and gender variables were obtained from the employers' registers. Age was categorised into three: '18-29', '30-44' and '45-60'. Educational level, retrieved from Statistics Finland, was classified as: 'basic', 'vocational school' and 'college or university degree'. Data on calendar year in subsidised re-employment was derived from the register of the Finnish Centre for Pensions and categorised as: '1994-1997', '1998-2001' and '2002-2005 ' based on the unemployment and subsidised re-employment rate at that time. Information on the 10 towns where the participants worked during the follow-up was used as a proxy for the area of residence. The variable was dichotomised as 'small' and 'big' towns. The small towns included Raisio, Naantali, Nokia, Valkeakoski and Virrat, while the big towns included Tampere, Turku, Oulu, Vantaa and Espoo. 
statistical analysis
We used latent class growth model (LCGM) to identify subgroups (latent classes) within the population that are following similar labour market attachment trajectories during the 6-year period. [18] [19] [20] We applied the zero-inflated Poisson (ZIP) model of LCGM 20 since the outcome variable (labour market attachment) was a count with large values at 0 month and at 6/6 months. ZIP model is well suited for modelling count data with excess zeros. 20 We estimated two to six latent class models or trajectories and specified a quadratic growth term in all the models assuming that labour market attachment will decrease with time after an initial increase. We evaluated the fit of the models, that is, compared k and k−1 models, using four main selection criteria. First, the Bayesian information criteria (BIC), where model with lower BIC values indicated well-fitting model. 21 Second, the Lo Mendell and Rubin Adjusted Likelihood Ratio test, where a significant p value (p<0.05) indicates that the k class fit better than the k−1 class model. 22 Third, the average posterior probabilities of group membership for each class. This measure indicates the classification quality of the classes, where higher values (closer to 1) suggest that the trajectories correctly classifies individuals with similar pattern of labour market attachment and discriminates between individuals with dissimilar attachment patterns. 23 Fourth, and most importantly, is the usefulness of the classes or trajectories in practice. This is determined by examining both the distinctiveness and the sizes (proportions) of each of the trajectory groups. 20 For trajectory groups to serve a useful substantive purpose, they should be distinguishable in terms of their shapes and other explanatory characteristics. They should also be of reasonable sizes (at least 5%) to ensure precision. 18 23 Having established the optimal number of latent classes (ie, labour market attachment trajectories), we then examined the association between chronic disease and these trajectories in a multinomial logistic regression. Multinomial logistic regression is designed for modelling categorical outcome variable with more than two categories. 18 24 We conducted both unadjusted and adjusted analysis. The adjusted model included potential covariates such as age, gender, educational level, size of town and calendar year in subsidised re-employment programme. We presented the results of the regression analyses as OR with their 95% CI. We used Mplus V.7 for LCGA-ZIP 25 and IBM SPSS Statistics for Windows V.23.0 for the multinomial logistic regression.
resuLts
In the beginning of the subsidised re-employment programme, 1567 out of the 18 944 participants had at least one chronic disease. Of the 1567, 190 (1.0%) had diabetes, 46 (0.2%) had heart disease, 130 (0.7%) had arthritis, 562 (3.0%) had asthma or COPD, 642 (3.4%) had chronic hypertension and 100 (0.5%) had severe mental problems. Table 2 shows the sociodemographic characteristics of the study participants. The proportion of participants with chronic disease was higher among older people, those with basic educational qualification and those who participated in the subsidy programme after 1997.
In the trajectory analysis, after considering the fit indices in table 3, we arrived at a four-class trajectory. Figure 1 presents the diagrammatic representation of the four-class labour market attachment trajectories. The trajectories included those who maintained a relatively stable attachment throughout the follow-up time ('strengthening', 77%), those with initial weak attachment that steadily increased after 36 months ('delayed', 6%), those whose attachment declined with time ('leavers', 10%) and those who had a very weak attachment throughout the study period ('none attached', 7%). We refer to the two last groups as poor attachment trajectories.
All sociodemographic characteristics were significantly related to labour market attachment trajectories (see online research report supplementary file 1). Individuals aged between 45 and 60 years were more likely to belong in the poor attachment trajectories than those in other age groups, likewise males than females and persons with low educational qualification. People who had their subsidised re-employment between 1994 and 1997 were less likely to belong in the poor attachment trajectories than those in other groups, likewise those who lived in small towns than those who lived in big towns. Table 4 shows the association between each of the chronic disease and labour market attachment trajectories. We present only the adjusted association because there was no substantial difference in the results of the unadjusted and adjusted models. With the exception of asthma, all chronic diseases increased the risk of belonging in the poor attachment trajectories; however, only the result of hypertension and mental problems reached the conventional level of statistical significance. Having hypertension was associated with a 1.4-fold increased odd of belonging in the 'none-attached' trajectory, while having severe mental problems was associated with a 3.6-fold and 3.4-fold increased odd of belonging in the 'leavers' and 'none-attached' trajectories, respectively.
dIscussIon
We identified four distinct labour market attachment trajectories over a 6-year follow-up period among participants of state subsidised re-employment programme. Although 77% of the re-employed people assumed the trajectory of strengthening attachment throughout the study, 17% belonged in the poor attachment trajectories. We found that severe mental problem strongly increased the risk of belonging in the poor attachment trajectories, while the effect of somatic diseases varied according to the type of the disease and was less evident.
Although there are empirical evidence on the association between chronic disease and non-re-employment, 7-9 the present study, to our knowledge, is the first to identify the work trajectories of re-employed people and to demonstrate the relationship between chronic diseases and these trajectories. The finding of an association between severe mental problems and poor labour market attachment trajectories confirms previous studies, 8 9 which showed reduced likelihood of re-employment among long-term unemployed people with physician-diagnosed mental disorders. In our study, the influence of severe mental problem on labour market attachment was prominent. Research suggest that severe mental problems are highly recurrent 26 and is associated with increased sickness absence recurrence 27 and work impairment. 28 There are also reports that suggest that persons with mental disorders may face discrimination in the labour market. 29 30 It is possible therefore that difficulty in finding jobs or in coping with work activities partly explain the finding of poor labour market attachment among individuals with severe mental problems. Also, employers may be reluctant in hiring or accommodating persons with a history of severe mental problems in order to avoid loss of productivity.
Our study shows that the effect of somatic disease on labour market attachment was less compared with that of mental problems. More so, the results were mostly non-significant except for the association between hypertension and none-attached trajectory. This finding is in agreement with the 2-year 9 and 5-year 8 follow-up studies from Norway, which also did not find any significant association between diagnosed somatic disease and re-employment. These findings seem to suggest that chronic somatic diseases are less an obstacle to work participation among re-employed people.
There are some limitations with our study. One is that we do not have information regarding the type of contract, hence we could not distinguish between full-time and part-time job. Another is that we lacked adequate power to have conducted analysis that is more detailed, for instance, to explore the role of age and gender as potential effect modifiers, which would have provided concrete information regarding potential targets for possible intervention. There may be the possibility of residual confounding since we did not have information on all potential confounders, particularly, on marital status. Given that the health of unemployed people are generally worse than that of employed people, 31 we cannot rule out the fact that our reference group does not have health problems. Our investigation was restricted to those diseases that are covered in the reimbursement programme, which are only a 'tip of the iceberg' of diseases that could affect labour market participation. It is 
Figure 1
Labour market attachment trajectories of re-employed people during the 6-year follow-up time (n=18 944).
also possible that our reliance on the records of the reimbursement programme may have resulted in under-representation of chronic diseases, but we think that if there are any under-representation, it may not be substantial. The reason is that in Finland, the special reimbursement programme has been established for a long time and is popular among physicians, pharmacist and citizens. Therefore, it is highly improbable that a patient fulfilling the diagnostic criteria is not applying for the entitlement, and there is no reason to suspect that long-term unemployed people would be in particular risk of not applying. The extrapolation of our findings to the general population may be limited since our sample constituted of a selected group of long-term unemployed people, that is, those who participated in the state-subsidised re-employment scheme, and among these, we focused only on those with complete information during the subsidised re-employment scheme. However, on the average, they may be regarded as a representative sample of re-employed people in Finland given that they were pooled from 10 towns in Finland with varying recruitment criteria. A major strength of our study relates to the longitudinal design, which made it possible for us to evaluate the labour market experience of re-employed people over many time points. In addition, the use of reliable register-based data provided us with the opportunity to overcome methodological drawbacks associated with missing data, selection bias and recall bias, which were common among many past studies.
conclusions
Our study shows that re-employed people follow distinct labour market attachment trajectories over time and that severe mental problems strongly increased the risk of belonging in the poor attachment trajectories. The influence of chronic somatic diseases on labour market attachment was less evident. Policy programmes that would promote supportive work environment for re-employed people with severe mental problems should be encouraged in order to prevent future unemployment of re-employed people with severe mental problems.
What is already known on this subject
► Poor health have been associated with reduced likelihood of re-employment among unemployed people. ► However, less is known about the labour market attachment trajectories of re-employed people and the influence of different chronic diseases on these trajectories.
What this study adds
► During 6 years subsequent to the period of subsidised re-employment, the participants assumed four distinct labour market attachment trajectories that are characterised as 'strengthening', 'delayed', 'leavers' and 'none-attached'. ► Having severe mental problem strongly increased the risk of belonging in the poor attachment trajectories, while the effect of chronic somatic diseases differed according to the type of disease and was less evident. ► Policy programmes that would promote supportive work environment for re-employed people with severe mental problems should be encouraged in order to prevent future unemployment among this group of re-employed people. 
